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Please check that this examination paper consists of FIVE pages of printed
material before you begin the examination.
[sila pastikan bahawa kertas peperiksaan inimengandungi LIMA muka surat
yang bercetak sebelum anda memulakan peperiksaan ini.l
Instructions: Answer all five [5] questions.
lennan:. Jawab semua lima [5] soalan.l
...4-
l. (a)
2. Write notes on
(a) Lagrangian and Eulerian descriptions of motion.
(b) Streamlines.
(c) Local and convective accelerations.
(d) One, Two and Three dimensional flows.
(e) Viscous and inviscid flows.
(D Compressible and incompressible flows.
(b)
lMsG 322I
A vector v is inotational if V x 7t = O.
Find constants a,b,c so that u = (x + 2y + az)t + (bx - 3y - z)J +
(4x + cy + Zz)k is irrotational.
Show that the pressure at a point in a fluid at rest is the same in all directions.
Use the following the diagram to illustrate your answer.
v
P*aY +
[100 marks]
[00 marks]
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I. (a) Suatu vector v dikatokan tidak berputar jika V x v : O,
Dapatkanpemalar a,b,c sedemikian v = (x *Zy * oz)i+ (bx 
-3y - z)J +(4x + cy + 2z)k adalah tidak berputar.
(b) Tunjukkan bahan,a tekanan pada suatu titik dalam suatu bendalir berkeadaan
pegun adalah sama dalam semua arah. Guna rajah berikut untukjawapan.
v
P*aY +
I P'ax
fl00 narkahJ
2. Tulis nota berkaitan
(a) Penghuraian Lagrangian dan Eulerian untuk aliran.
@ Garis strim.
(c) Pecutan setempat dan pecutan perolakan.
(d) Aliran satu, dua dan tiga dimensi.
(e) Aliran likat dan tak likat.
(/) Mampat dan tidakmampaL
p00 narkahl
Ay [etnv
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3. (a) Making all necessary assumptions, derive Navier-Stoke's equations for a
viscous incompressible fluid in the form
Ad / a\ - l-+*G'vla = F -:YP+vY2Q6tp
where the symbols have their usual meanings.
(b) Explain Reynold's number and Reynold's principle of similarity. Derive
Reynold's Principle of similarity from the Navier-Stoke's equation. State the
importance of Reynold's number.
[00 marks]
a.@) Explain'creeping motion'. Show that the pressure for creeping motion
satisfies Laplace's equation Y'p = 0.
Show further that in two-dimensional slow motion of a viscous fluid,
YoV = 0, where r4 is the stream function.
(b) What is parallel flow? Show that the solution for velocity in case of a parallel
flow through a straight channel is given by
, =- 
L dP (b2 
- 
v2')-
2u dx
[l00 marks]
5.(a) Define boundary layer. Derive Prandtl's boundary layer equation for two-
dimensional flow along a flate plate and state the boundary conditions.
(b) What is meant by turbulent motion? Give an outline of the mixing length
theory of Prandtl.?rove that
r, = plzl+l+,where symbols have their usual meanings'
ldvldv
[100 marks]
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3.(a) Dengan membuat andaian yang bersesuaian terbitkan persamaan
Stoke untukbendalir ketakmampatan dan likat dalam bentuk
4,*G.n)a: F -Ltrp+vYzQ0t t' p
di mana simbol-simbol mempunyai malmayang biasa.
@ Terangkan nombor Reynolds dan prinsip keserupaan Reynolds.
Terb itkan prins ip kes erup oan Reyno lds darip ada pers amadn Natt ier-Sto ke s.
Nyatakan kepentingan nombor Reyno lds.
[100 markah]
4.(a) Terangkan pergeralmn menjalar. Tunjukkan tekanan untuk pergerakan
menjalar memenuhi persamaan LaplaceYz p = 0.
Tunjukkan juga bahawa dalam pergeraknn perlahan dua dimensi aliran likat,
YoV =0,dengan rYfungsi strim.
(b) Apakah aliran selari? Tunjukkan penyelesaian untuk halaju dalam kes aliran
selari melalui saluran lurus diberi oleh
"=-*#(b, -y').
p00 markahl
5. (a) Takri/kan lapisan sempadan. Terbitkan persamaan lapisan sempadan Prandtl
untuk aliran dua dimensi atos plat leper dan nyatakan syarat-syarat sempadan.
(b) Apakah yang dimaksudkan dengan aliran bergelora? Terangkan mengenai
teori kepanjangan campuran Prandtl. Buloikan
.,lnln
r, = pl'l;l;,simbol-simbol mempunyai malma yang biasa.
[100 markahJ
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